Introduction Rapid sequence induction of anaesthesia and tracheal intubation (RSI) is an integral part of modern emergency care. Previously, emergency department (ED) RSI has been provided by anaesthetists, but UK emergency physicians are increasingly developing this skill. We undertook a 2-week census of ED RSI to establish a baseline of current practice. Methods All 115 UK College of Emergency Medicine airway leads were contacted and asked to return anonymised data on every drug-assisted intubation occurring in their ED during a 2-week period in September 2008. The number of RSIs and also the total number of ED attendances during the same period were requested. Results Complete data were returned from 64 EDs (56%). The total number of patients undergoing RSI was 218, with an incidence of 0.12%, or approximately one in every 800 ED attendances. Anaesthetic staff undertook 80% of ED RSIs, predominantly senior anaesthetic trainees of specialist trainee year 3 (ST3) or above. During normal office hours 74% of these anaesthetic trainees were supervised during the procedure, with a significant fall in supervision rates to 15% outside normal office hours (p<0.00001 on c 2 testing). Discussion The 0.12% incidence of ED RSI is consistent with previous studies, as is the finding that only 20% are performed by emergency physicians. The relative infrequency of ED RSI and increasing pool of staff has important implications for training and skills maintenance. Despite the acknowledged difficulty of this technique, nearly half of all ED RSIs are done by unsupervised trainees.
INTRODUCTION
The UK College of emergency medicine defines emergency medicine as the specialty 'which provides immediate care for patients of all ages presenting with illness and injury of all severities'. 1 The effective delivery of this standard of care requires emergency physicians to possess a wide range of anaesthetic and critical care skills, including those relating to emergency airway management. 2 Historically, UK emergency physicians have not been trained to deliver the pivotal skill of rapid sequence induction of anaesthesia and tracheal intubation (RSI) in acutely ill and injured patients, relying instead on support from colleagues in anaesthesia and critical care. 2 However, this can lead to delays in definitive patient management, 3 and as the specialty of emergency medicine has grown in the UK, increasing numbers of emergency physicians have developed and maintained the skills necessary to undertake RSI independently. 4 RSI outside the operating theatre is significantly more challenging than routine anaesthesia, with a higher rate of difficult and failed intubation. 5 It is therefore logical that it should be undertaken by individuals with demonstrated competencies in this area of practice, and junior trainees should be supervised by senior staff. In the UK the exact risks of emergency department (ED) RSI are unknown, as there is no reliable report of the number of patients undergoing RSI in UK EDs, the case mix, indications or staff involved. Data from three EDs in Scotland show an increasing trend towards RSI by emergency physicians, with similar rates of successful intubation and complications to those achieved by anaesthetists. 4 6 7 However, a telephone survey of UK EDs reported in 2007 indicated that the majority of ED RSI is still undertaken by anaesthetic staff. 8 In 2008 the 4th National Audit Project of the Royal College of Anaesthetists (NAP4) was launched. 9 This set out to determine the incidence of major complications of airway management during anaesthesia. The project collected detailed information on all major airway-related complications in the operating theatre, emergency department and intensive care unit over a 1-year period in the UK. In order to calculate incidence, an accompanying census of all anaesthetic procedures carried out in the operating theatre was completed during 2 weeks in September 2008. We used this opportunity to carry out a similar census of RSIs undertaken in the ED during the same period.
Our aim was therefore to gather reliable information that would inform us of the number of ED RSIs performed in the UK over a 2-week period, in order to determine the frequency with which RSI is undertaken, the characteristics of patients undergoing RSI and which physicians are performing and supervising this procedure.
METHODS
The UK College of Emergency Medicine has established a network of 'emergency airway leads' by inviting each UK ED to nominate a consultant representative who acts as a point of contact for matters relating to emergency airway care. Of the 239 major UK EDs, 115 (48%) currently have a nominated airway lead. These individuals were contacted during September 2008 and invited to collect data on every RSI (defined as emergency tracheal intubation facilitated by drug delivery) occurring in their ED between 00:00 on 15 September and 24:00 on 28 September 2008. Patients who did not need drugs to facilitate intubation were excluded. Each participating ED was asked to return both the total number of patients attending the department and the total number undergoing RSI during the 2-week period, along with an estimate of the accuracy of the latter figure (appendix 1). For those patients undergoing RSI, the date and time of RSI were recorded along with the age and gender of the patient, the indication for RSI and the specialty and grade of the physicians undertaking and supervising the procedure. Doctors were divided into three groups: ST1/2, ST3+ and consultant. Doctors in the ST1/2 grade typically have 1e2 year's experience in their chosen specialty. ST3+ doctors have three or more year's experience but have not yet achieved consultant status. Emergency medicine ST3+ doctors typically have 6e12 months of anaesthesia and intensive care experience. A doctor was defined as supervising the procedure only if they were identified in this role and physically present in the room at the time of RSI.
Completed data collection forms were returned electronically and by post. Two reminders were sent to encourage return. All data returns were fully anonymised so that individual patients could not be identified. Before analysis, hospital details were removed to ensure anonymity of clinicians and hospitals. Data were entered into an Excel (Microsoft) spreadsheet and analysed using descriptive statistics and c 2 testing with a predetermined significance level of 5%. Subgroup analysis of those patients undergoing RSI following trauma was specified in advance.
RESULTS
Of the 115 emergency airway leads invited to return data for the census, 64 responded: 56% of EDs where an emergency airway lead had been identified, and 27% of all UK EDs. Responses were broadly distributed across England and Scotland, with fewer from Wales and Northern Ireland. However, overall the EDs returning data served the expected proportion of the UK population and comprised a mixture of large and small units. Reported data accuracy was generally high, with 42 (66%) reported as 'accurate' (defined as 0e2% error) and 14 (22%) reported as 'close estimate' (2e10% error).
The total number of patients seen in the participating EDs during the census period was 176 036, of whom 218 (0.12% or 1 in 800) underwent RSI. However, since only 10% of RSIs were done in children, who comprise up to 25% of total ED attendances, the incidence of ED RSI is considerably lower in children than in adults.
Sixty-six per cent of patients undergoing RSI were male. The distribution of the patients' ages is shown in table 1. The indications for RSI are shown in table 2.
Seventy-two RSIs (33%) were carried out during usual office hours (09:00 to 17:00, Monday to Friday). Since this period constitutes 24% of the total hours in a week, ED RSI is seen to be more common during the hours of the standard working week (c 2 test p¼0.03).
The specialty and grade of doctor performing the RSI and the rates of direct supervision, divided by whether the RSI took place within or outside of normal office hours, are shown in table 3. No emergency medicine ST1 or ST2 trainee undertook ED RSI during the census period. Direct supervision, when given, was by a consultant in 73% of cases and a more senior trainee in 27%. Of the consultant supervisors, 23% were emergency physicians. There is no statistically significant difference in supervision rates between in-office and out-of-office hours for anaesthetic ST1/2 and emergency medicine ST3+ doctors (p¼0.25 and 0.22, respectively). Anaesthetic ST3+ doctors were significantly less likely to be supervised outside office hours (p<0.00001).
Of 54 patients undergoing RSI for trauma, 33 were intubated by an anaesthetist in training (with a supervision rate of 40%) and eight by a consultant anaesthetist. Eight were intubated by an emergency physician in training (with a supervision rate of 100%) and four by a consultant emergency physician. Data were missing for one patient in this group.
DISCUSSION
Our census of data relating to RSI performed in UK EDs over a 2-week period provides a summary of current practice and a baseline against which future developments can be measured. Overall, 83% of RSIs were performed by trainees and 45% by unsupervised trainees. Twenty-one per cent of in-hours and 71% of out-of-hours RSIs were performed by unsupervised trainees.
The incidence of major trauma is declining in the UK. 12 We found that only 25% of RSIs are performed in trauma patients, with 75% of the workload being medical. This is reflected in the age distribution (table 1) .
The RSI rate of one in 800 patients attending the ED is very similar to that previously reported from a single ED in a district general hospital in Scotland. 6 On the basis that there are approximately 16 million ED visits annually in the UK, our results equate to 20 000 ED RSIs each year. The relative rarity of RSI is an important finding. If an average ED receives 60 000 patients per annum, an RSI will be required only once every 5 days. This has implications for training and skill retention if this challenging area of practice is shared between a large pool of trainees and consultants. This is a concern that has been noted by others, 8 10 and it will need to be addressed through a range of strategies that develop and maintain effective emergency airway management skills. 11 We have clearly shown a significant reduction in the supervision of senior anaesthetic trainees undertaking ED RSI outside normal office hours. There was also a proportional decrease in rates of supervision of the more junior anaesthetic and emergency medicine trainees out of hours, though this did not reach statistical significance, perhaps due to their smaller numbers. This is a predictable effect of current working patterns in UK hospitals, in that there are too few consultants to maintain 24-hour presence. However, it does have potential implications for patient safety: recent work from North America has demonstrated a reduced complication rate when senior physicians supervised more junior doctors undertaking emergency intubation. 15 The apparently reduced rate of ED RSI outside normal working hours may be explained by the fact that fewer patients attend the ED overnight, a different case mix or a reluctance among trainees to undertake RSI in the absence of senior decision-making or direct supervision. This issue requires further research.
ED RSI is a high-risk area, with significantly increased rates of difficult and failed intubation. 5 RSIs in patients with trauma are often considered particularly difficult, because of the potential for anatomical disruption or blood in the airway, the need to maintain cervical spine immobilisation and the derangement of underlying physiology. 13 As a result, the need for an emergency surgical airway is more likely.
14 Despite this, nearly half of all ED RSIs are done by unsupervised trainees, mainly anaesthetic trainees of ST3 grade and above, outside normal office hours. This holds true for RSIs done in trauma patients as well as medical indications.
A limitation of the study is that we were able to obtain detailed data from only 56% of eligible EDs (27% all those in the UK). However, the data we did receive from these EDs were of high quality, with a wide geographical spread across England and Scotland. The size of these EDs, in terms of the total number of patients seen in the ED during the census period, also varied considerably, suggesting good representation of both large and small hospitals. However, since we specifically asked senior emergency physicians with a declared interest in emergency airway management to participate, it seems likely that the contribution of emergency medicine to RSI will have been overestimated. Those EDs not returning data are likely to have less active emergency medicine participation in RSI and to rely more on anaesthetists. Therefore it seems reasonable to conclude that no more than 20% of ED RSIs are currently carried out by emergency physicians, with the bulk of the work (57% in this survey) being performed by anaesthetic trainees of ST3 grade and above. This is in keeping with the telephone survey reported in 2007, which showed that anaesthetists carried out RSI 'routinely' or 'often' in 81% of EDs. 8 Based on the returned census data, it was sometimes difficult to determine the extent to which a trainee was being actively supervised during RSI. For example, a consultant emergency physician leading the care of a trauma patient undergoing RSI by an anaesthetic trainee may have been recorded as the supervising physician but may not have had the skills to undertake RSI personally. The effect of this uncertainty was to overestimate the degree of available supervision. However, in at least 102 of 180 trainee RSIs (57%) no supervision was recorded, and at least 68% were not supervised by a consultant. We also assumed that all consultant staff did not require supervision in their practice. Levels of supervision were similar among junior anaesthesia trainees and more senior emergency medicine trainees, perhaps reflecting the fact that emergency airway management is still seen as the province of anaesthetic staff, who are also expected to have more intubation experience than emergency physicians.
In order to improve compliance with the census and the completeness of data return, we did not seek complication rates or patient outcomes. However, this is an important area for future study, along with a more detailed consideration of the drugs and techniques used during ED RSI. NAP4 will examine complications arising from RSI and other airway events in UK EDs and is expected to report during 2010.
CONCLUSIONS
Approximately one in 800 patients attending a UK ED requires rapid sequence induction of anaesthesia and tracheal intubation, which equates to approximately 20 000 patients each year in the UK. Twenty-five per cent of RSIs are required for trauma, and 75% are for medical indications, most notably a reduced level of consciousness. Fifty-seven per cent of all ED RSIs are done by senior anaesthetic trainees, with a direct supervision rate of 74% during normal office hours, decreasing to 15% outside these times. The contribution to ED RSI from emergency physicians remains small, at less than 20%. These findings have important implications for patient safety and for training and skill retention in emergency airway management. They also form a useful benchmark for future developments in practice. 
